 Reading was a popular pastime at 42. 26% of people said they read books for pleasure every day, and a further 13% several times a week. However, 28% of respondents said that they read once a year or less.  There were striking differences in what people said they like to read according to educational attainment, even among people with degrees from different universities. For example, 43% of those with degrees from Russell Group universities said they liked to read 'classic fiction' compared to 29% of those with degrees from other universities, and 11% of those with no qualifications.  56% of Russell Group graduates read only broadsheet newspapers, compared to 34% of those with degrees from other universities, and 7% of those with no qualifications. Conversely, 9% of Russell Group graduates read only tabloids, compared to 22% of other graduates and 55% of people with no qualifications.  Cohort members took the same vocabulary test at age 16 and age 42. Overall, people's scores on the test improved substantially (by around 8 percentage points) on average, showing that they continued to learn new words after the age of 16.
Key findings from the linear regression analysis of vocabulary progress between 16 and 42 (with controls):  Childhood reading habits exerted a long-term influence on adult vocabulary development, even controlling for adult reading habits.  Both occupational social class at 42 and qualifications achieved by 42 were linked to vocabulary growth between 16 and 42. Holders of Russell Group degrees made the most progress.  The frequency of reading for pleasure was positively linked to progress in vocabulary.
Those who read every day had an advantage of 4 percentage points compared to non-readers.  What people read mattered as much as how often they read, with the greatest gains for readers of high-brow fiction.  Readers of broadsheets made more progress in vocabulary than people who didn't read newspapers, while tabloid readers actually made less progress than nonreaders of newspapers.  Finally, this paper builds on previous work which showed that reading for pleasure was linked to cognitive progress up to age 16, especially in vocabulary scores. We have now shown that reading for pleasure both in childhood and adulthood have a continued link to progress in vocabulary post-16.
Introduction
There is a substantial literature examining the longitudinal development of cognition in childhood and adolescence. The growth in cognitive inequalities according to socioeconomic status during childhood has been documented by analyses of the British cohort studies of 1946 , 1958 , and 1970 (Douglas 1964 Feinstein 2003; 2004; Fogelman 1983; Fogelman & Goldstein 1976; Sullivan & Brown 2013b; . The BCS70 childhood cognitive scores have been shown to be important predictors of a range of adult outcomes, including employment (Breen & Goldthorpe 2001) and health (Batty et al. 2007) . There is also a growing literature examining the decline in cognitive function from mid-life into old age (Richards & Hatch 2011; Richards & Sacker 2003; Richards et al. 2004; Singh-Manoux et al. 2012) . The period between adolescence and early mid-life is relatively neglected however. Yet mental development surely continues post-16, and may be expected to be related to mental stimulation in adulthood, including further and higher education, occupational experience and leisure activities. For example, evidence from the 1946 birth cohort has demonstrated that both adult education and physical exercise are linked to cognitive attainment in mid-life (Hatch et al. 2007; .
There is evidence that the complexity and level of intellectual stimulus provided by an individual's environment influences their cognitive performance. As such, increased cognitive demands and rewards to cognitive skills have been put forward as an explanation of massive IQ score gains in populations over time (Flynn 1987) . The relationship between cognition and environmental stimulus is a reciprocal one, meaning that high cognitive functioning leads people into more stimulating environments and activities, which in turn promote cognitive function (Schooler & Mulatu 2001; Schooler et al. 2004 ). This reciprocal relationship provides a plausible model for the increased heritability of IQ as children get older (Dickens & Flynn 2001) , and may help to account for the growth of cognitive inequalities during childhood that has been observed in the British birth cohorts.
The relationship between cognition and education is an example of this reciprosity, as cognitive high achievers tend to get more and higher quality education, thus further improving their cognitive attainment (Deary & Johnson 2010) . But the extent of causality in one direction or the other is typically very difficult to unpack, and longitudinal data is clearly vital in tackling such questions.
Jobs which demand self-direction rather than obedience protect against cognitive decline in older workers (Schooler et al. 2004) . Again, this is a reciprocal relationship. It is well established that high cognitive performance is linked to upward social mobility, and it is also plausible that jobs of higher social class status should be linked to cognitive development between adolescence and mid-life.
There is a substantial literature on 'cultural capital' and educational attainment (Bourdieu & Passeron [1977 ] 1990 . While the concept of cultural capital can be somewhat opaque, empirical researchers have operationalised cultural capital in terms of leisure activities, and have found that reading has a distinctive link to educational attainment, whereas other 'cultured' pursuits such as going to art galleries or playing a musical instrument appear to be far less relevant to educational attainment once family background factors are taken into account (Crook 1997; De Graaf et al. 2000; Sullivan 2001) . Drawing on Ganzeboom's distinction between status-seeking and information-processing versions of cultural reproduction theory (Ganzeboom 1982) , we have argued that reading is distinctive because it introduces the reader to new vocabulary and new concepts (Sullivan 2002; 2007a) . In previous work, we have demonstrated the role of reading for pleasure in the cognitive development of the BCS70 cohort members up to age 16 (Sullivan & Brown 2013b) . We were able to demonstrate that it is not just that bright children read more, but reading is linked to faster cognitive progress for children with the same levels of prior cognitive attainment. Reading was associated with progress both in mathematics and vocabulary, but the link was strongest for vocabulary. To our knowledge, the influence of reading on cognitive development up to mid-life has not previously been examined.
While our previous work established the importance of time spent reading, we were not able to examine the potential importance of the types of books that individuals read. Sociologists have seen cultural tastes as an important expression of class identity (Bourdieu 1984; Savage et al. 2013) , and social differences in cultural tastes and participation have been documented extensively -see for example (Chan & Goldthorpe 2007b; Miles & Sullivan 2012) . The question of whether exclusive high-brow tastes have been replaced by cultural omnivorousness as a marker of high social status has generated a long running debate (Peterson 1997) . In this paper we are able to examine the genres that cohort members read, and whether this was linked to the development of their vocabularies. We might expect that reading 'high-brow' genres, which typically use more complex language and a wider range of vocabulary, will be more likely to lead to improvements in readers vocabularies over time.
Vocabulary is seen as a measure of crystallised cognitive ability, capturing an important aspect of literacy. Vocabulary is relatively robust, in that it is more resistant to decline during ageing than other cognitive measures, such as memory (Rabbitt 1993) . Adult vocabulary has been found to be protective against general cognitive decline (Richards et al. 2004 ). While vocabulary is just one component of cognition, its distinctive importance comes from the fact that knowledge of words is both an adjunct to knowledge of concepts and assists further learning (Hirsch 1983 ).
Research questions
In previous work, we have examined the predictors of vocabulary and maths scores at age 16, and found that reading for pleasure in childhood was a powerful predictor of progress in both vocabulary and maths, but especially of vocabulary. Inequalities in educational attainment continued to expand between the ages of ten and 16. In this paper we examine the role of both childhood and adult circumstances and childhood and adult reading behaviour on vocabulary change between the ages of 16 and 42. 
Data
The 1970 British Cohort Study (BCS70) follows the lives of more than 17,000 people born in England, Scotland and Wales in a single week of 1970 (Elliott & Shepherd 2006) . Over the course of cohort members' lives, the BCS70 has collected information on health, physical, educational and social development, and economic circumstances among other factors. Since the birth survey in 1970, there have been eight surveys (or 'waves') at ages 5, 10, 16, 26, 30, 34, 38 and 42. The 1970 cohort study is rich in cognitive test scores throughout the early years, and the early test scores (up to age ten) have been analysed extensively, including influential work by Feinstein (2003; 2004) . A comprehensive guide to the cognitive scores used in childhood is available (Parsons 2014 in press). The age 16 scores have been used less frequently (Duncan et al. 2012; Sullivan & Brown 2013a) . Influential work has also been carried out on the adult literacy and numeracy data collected at age 34 (Bynner & Parsons 2006 ).
Tests of vocabulary were included in the surveys at age 5, 10, 16 and 42. At age 5, vocabulary was assessed using the English Picture Vocabulary Test (EPVT) (Brimer and Dunn 1962) , a test of verbal vocabulary in which the child selected the picture from four options which corresponded to a given word. At age 10, study members completed a 100 item Pictorial Language Comprehension Test which was based on the EPVT. Of the 100 items, 71 were used to assess vocabulary. At age 16, vocabulary was assessed using a 75 item test where each item was a word followed by a list of five other words and the respondent was required to pick the one with the same meaning as the first word. The measure included at age 42 is a shortened 20 item version of the test used at 16.
It is important to acknowledge that people's levels of motivation and compliance, as well as potential stereotype-threat (anxiety due to the potential to confirm a negative stereotype about a group one belongs to) (Croizet & Claire 1998; Spencer et al. 1999 ) will affect their scores in cognitive tests. We also acknowledge that multiple-choice tests do not capture the full range of academic skills, and females tend to fare worse in multiple-choice tests than in other forms of assessment (Gipps & Murphy 1994 ). We do not interpret the tests used here as providing an estimation of innate intelligence. They are simply tests of attainment based on the capability and motivation to complete a particular task under given conditions.
Analytical strategy
Our analysis investigates the influence of childhood, adolescent and adult characteristics on vocabulary at age 42. We use linear regression, with percentage scores in vocabulary as the outcome variable. In order to examine influences on longitudinal change in vocabulary between 16 and 42, we condition on vocabulary percentage scores at 5, 10 and 16 from model two onwards.
Because we exploit data from all of the childhood waves of the study, including the age 16 wave, the problem of missing data must be addressed. The age 16 survey employed sixteen separate survey instruments, and unfortunately coincided with a teachers' strike which affected the completion of those instruments, including cognitive tests, that were administered via schools (Dodgeon 2008) . This led to substantial instrument non-response, though the overall response and representativeness of the sample at this wave was good (Mostafa & Wiggins draft) . Levels of missing data for the variables used in our analysis are provided in table 1. As list-wise deletion was not a practical option, we use multiple imputation to 'fill-in' values of any missing items in the variables selected for our analysis, adopting Schafer's algorithm under the assumption of 'missing at random' (MAR). In order to strengthen the MAR assumption and to protect against departures from multivariate normality we included a set of auxiliary variables in our imputation model (Schafer 1997) . All reported analyses are averaged across twenty replicates based upon Rubin's Rule for the efficiency of estimation under a reported degree of missingness across the whole data of just under 20 per cent (Little & Rubin 1987) . The analytical sample consists of the 9,432 cohort members who completed the age 42 vocabulary test.
Model 1: Social origins
Model 1 focuses solely on social background which is captured by parental social class and education. Social class is based on the National Statistics Socio-Economic Classification (NS-SEC) categorisation, which groups occupations according to their employment relations and conditions (Goldthorpe 1997). NS-SEC at age 10 has been derived recently for BCS70 (Gregg, et al. 2012 ). Parental education is based on the highest qualification obtained by the mother or father (whichever is the highest). The child's sex is also included in Model 1.
Model 2: Childhood reading and cognitive and educational attainment
Model 2 adds information regarding childhood reading and childhood cognitive and educational attainment. Frequency of reading was recorded at age 10 and 16. Information provided by parents at 16 has been used to summarise the availability of newspapers in the home (classified as tabloids, broadsheets, both or no national papers). Newspaper readership is a strong cultural identifier (Chan & Goldthorpe 2007a) . The prose style of tabloids was simpler and geared towards a lower reading age and smaller vocabulary than the broadsheets.
We also include measures of whether the cohort member played a musical instrument at the ages of 10 and 16 in this model. Playing an instrument is seen as a classic 'beaux arts' measure, and children who play musical instruments are part of the stereotype of a 'cultured' middle class family. Playing an instrument may share some characteristics in common with reading, for example it demands a degree of self-directed effort. Playing a musical instrument therefore acts as a useful control variable. To the extent that reading matters specifically because it introduces individuals to new words and concepts, we would hypothesise that reading should be more powerfully linked than playing an instrument to progress in vocabulary.
Educational attainment is based on examination results at age 16 (1986). We derive a total points score from all O-level and CSE examinations. An O-level grade A is awarded 7-points, grade B 6-points, continuing to a grade E, being awarded 3-points. A CSE grade 1 is equivalent to an O-level grade C and is awarded 5-points, a grade 2 4-points, etc. The lowest CSE grade is grade 6, which is awarded 1-point.
Cognitive attainment is based on the vocabulary assessments completed at 5, 10 and 16, which is described above.
Model 3: Educational and occupational attainment at 42
Model 3 adds information relating to post-16 educational attainment and adult occupation. Educational attainment is based on the highest qualification obtained by the age of 42. At the top end of the scale we use new data from the 2012 wave of the study to distinguish between 'elite degrees' from highly selective university degrees (operationalised as Russell ) and other degrees. Occupational social class is based on the National Statistics Socio-Economic Classification (NS-SEC).
Model 4: Reading at 42
Finally, Model 4 adds information on the frequency of reading at age 42 along with summary measures of the types of books and newspapers which are read. We also include information on whether the cohort member played a musical instrument at 42.
Analysis Who reads what?
In order to derive a classification of reading genres for our analysis, we first examined patterns of reading according to the educational status of respondents. The paper selfcompletion questionnaire at age 42 asked respondents 'How often do you read books in your spare time, not for work or study (including in electronic format)?'. This was followed up by two questions on preferred genres: 'Which of the following types of fiction books do you usually read?' and 'Which of the following types of factual books do you usually read?'. This was followed by a list of genres taken from standard bookshop section classifications which we expected would be familiar and meaningful to cohort members. The descriptive tables are based on raw rather than imputed data. Table 1 shows that the pattern of readership of different genres of fiction and factual books according to educational status varies widely. In terms of fiction, there is a general tendency for respondents with higher levels of education to be more likely to read each genre, with some exceptions: horror was less popular with graduates than with non-graduates, and romance was most popular with respondents with intermediate qualifications (O-levels and A-levels) and less popular with graduates and those with no qualifications. Genres which would typically be classified as 'high culture' had the strongest educational gradients. This was most marked in the case of 'contemporary literary fiction' which was read by nearly half (48%) of respondents with elite degrees, 30 per cent of those with other degrees, and only 5 per cent of those with no qualifications. The difference between those with elite and other university degrees is particularly striking, and is also evident in the case of classic fiction, which was read by 43 per cent of elite graduates and 29 per cent of other graduates. The most popular genre across all educational categories is 'crime, thrillers and mystery', which can be seen as middle-brow, and has a less sharp educational gradient than the high-brow genres.
In terms of factual books the readerships of genres such as sport and autobiography are fairly undifferentiated by educational status, while more intellectual topics such as science and politics, economics and current affairs show a marked educational gradient in readership, including a divide between elite graduates and other graduates.
We derived summary variables for fiction and non-fiction genres, classing genres as highbrow if the ratio of readers between the highest and lowest education categories was 2.5 or more, low-brow if the ratio was 1.5 or less, and middle-brow for those in between. We made an exception for the 'family and parenting' genre, which would have been categorised as high-brow on this basis, but which we chose to classify as middle-brow. We considered that the relationship between educational attainment and reading parenting books at age 42 is likely to be partly due to the relationship between educational attainment and the age at which people typically become parents.
We classed readers as high-brow if they read any high-brow books, middle-brow if they read middle-brow books and no high-brow books, and low-brow if their reading was exclusively low-brow. We considered dividing high-brow univores, with exclusively high-brow tastes, from high-brow omnivores, but there were too few high-brow univores in the fiction category (4% of the sample) to justify this approach. We acknowledge the drawback that the categories that our derived variable is based on are likely to contain a wide range of books of different registers, e.g. some crime fiction is also literary fiction. Nevertheless, the analysis we have presented here shows that these categories are quite well differentiated in terms of the educational gradients of their readerships (Table 2) . Study members were also asked about which newspapers they had read in the last month (including online newspapers), and this information was used to classify them as reading broadsheets only, tabloids only, broadsheets and tabloids or neither. Overall three quarters had read at least one newspaper in the last month and Table 2 makes clear the strong relationship between education and the types of newspaper read. The difference between those with 'elite degrees' and other degrees is again striking with over three quarters (76%) of those with an elite degree reading a broadsheet (including 21% who also read a tabloid) compared with 57% of other graduates. Broadsheets readership is fairly rare among non-graduates. Over a quarter (26%) said they read books in their spare time every day, and nearly half (49%) read for pleasure at least weekly, while 28 per cent read books once a year or less.
Descriptive analysis of variables in the models
We can see a clear association between reading frequency and vocabulary scores at 16 and 42, showing that those with strong vocabularies at 16 were more likely to be frequent readers at 42. Both fiction and factual book genres were clearly associated with vocabulary scores, with respondents who read high-brow genres gaining higher scores. 16 per cent of the sample read broadsheet newspapers only, a further 16 per cent read both broadsheets and tabloids, 42 per cent read tabloids only, and the remaining 27 per cent had not read any newspapers in the last month. Those who read tabloids exclusively gained the lowest vocabulary scores at 16 and 42, lower even than those who did not read newspapers. Those who read a mixture of broadsheets and tabloids scored lower than those who read broadsheets exclusively. At age 42, tabloid readers attained vocabulary scores of 57 per cent compared to 76 per cent for broadsheet readers.
Playing a musical instrument, both in childhood and particularly in adulthood was also found to be associated with higher scores -the 12 per cent who played an instrument at 42 achieved average scores of 71 per cent, compared to 62 per cent amongst those who did not.
The correlation matrix of cognitive scores shows that age 5 and age 10 vocabulary are both correlated 0.34 with age 16 vocabulary. Correlations between age 5, age 10 and age 16 vocabulary and age 42 vocabulary were 0.39, 0.46 and 0.61 respectively. The examination score at age 16 is correlated 0.53 with vocabulary at 16 and 0.58 with vocabulary at 42. Table 4 shows a series of linear regressions Ordinary least squares (OLS) predicting vocabulary scores at age 42. Our dependent variable is treated as a percentage score, as using standardised scores can mask increases in social differences due to increased variance in absolute skills over time (Magnuson et al. 2012) .
Regression analysis of vocabulary at 42
Model 1 includes the child's sex and childhood social origins, captured via parental social class and educational qualifications. Men scored nearly 2 percentage points higher than women in this model. Social class differences were apparent, with a 5 percentage point advantage for the children of managers and professionals, and a 3 percentage point disadvantage for the children of the long term unemployed compared with those whose parents had routine or semi-routine occupations. Parental education was substantially more powerful than social class in this model, with a 14 per cent advantage for respondents whose parents had a university degree.
Model 2 includes both childhood reading behaviour, educational attainment at age 16, and prior vocabulary scores at the ages of five, ten and 16. In this and subsequent models we are essentially examining the predictors of change in vocabulary between the ages of 16 and 42. Vocabulary scores at 5, 10 and 16 and educational attainment at 16 are powerfully predictive of vocabulary at 42. Broadsheets and tabloids in the home are not significant, but reading books for pleasure at the ages of ten and 16 strongly predicts vocabulary at age 42, with a 4 percentage point advantage for those that read 'more than once a week' at 16, and a 5 percentage point advantage for those that read 'often' at age ten. We interpret this as showing that the advantage of childhood reading is not fully captured by attainment up to age 16, as childhood reading has a continued link with subsequent progress. As an indicator of 'beaux arts' cultural participation, Model 2 also includes whether musical instruments were played at 10 and 16. Playing a musical instrument at age 10 was a significant predictor of vocabulary at 42 but the coefficient is much smaller than those associated with regularly reading books, and playing an instrument at 16 is negative and non-significant. 
Conclusions
First, we asked how reading habits in mid-life varied according to educational status. We found a strong educational gradient in reading habits, with the most highly-educated respondents more likely to read high-brow genres such as contemporary literary fiction. The divide between elite graduates and other graduates in this regard is interesting, and suggests that, just as broad social class categories can mask distinctive 'class fractions' (Savage 1992) , broad educational categories can also mask important differences. The patterns of reading behaviour shown here are consistent with both the 'status seeking' hypothesis regarding cultural participation as a way of asserting social superiority (Bourdieu 1984) , and the 'information processing' hypothesis, according to which intellectually able and/or highly educated individuals prefer intellectually stimulating material (Ganzeboom 1982; Sullivan 2001; 2002; 2007b) . It may well be that both of these processes are at work, but the strong link between reading habits and both adolescent and mid-life vocabulary points towards the reciprocal relationship between intellectual performance and intellectual stimulus noted elsewhere in the literature. We found that the link between reading and vocabulary growth was far greater than the link between playing a musical instrument and vocabulary growth. This adds weight to the view that reading is distinctive, and is important to learning in a way that other forms of cultural participation are not.
Second, we asked whether social origins had a persistent influence on vocabulary, extending into mid-life. For the most part, the influence of social origins was fully mediated by factors apparent by age 16, including measured vocabulary at five, ten and 16, examination results at 16, and childhood reading behaviour. The small differences that remained according to parents' social class and education were in turn largely mediated by adult status attainment and reading patterns. However, unlike childhood social origins and playing an instrument in childhood, childhood reading habits appeared to exert a long-term influence, even when adult characteristics were included in the model. The greater progress in vocabulary made by frequent childhood readers was only partially mediated by mid-life reading habits. This long-term influence may be because frequent childhood readers continued to read throughout their twenties and thirties, but unfortunately we do not have measures of reading for these waves of the study.
Third, we asked whether post-16 educational attainment and achieved social class in mid-life were linked to the development of vocabulary between 16 and 42. We found that both social class at 42 and qualifications attained by 42 were linked to vocabulary growth. The analysis further supported the distinction between elite degrees and other degrees, as elite degree holders made the most progress.
Fourth, we asked whether adult reading habits were linked to progress in vocabulary between 16 and 42. We found that the frequency of reading for pleasure was positively linked to progress in vocabulary. What people read mattered as much as how often they read. Those who read high-brow fiction made greater vocabulary gains than those who read middle-brow fiction; and low-brow fiction readers made no more progress than non-readers. The gains linked to reading factual books were smaller than those for fiction, and similarly, low-brow factual reading was not linked to any vocabulary gain. Readers of broadsheets made more progress in vocabulary than people who didn't read newspapers; while tabloid readers actually made less progress than non-readers of newspapers. This negative tabloid effect is in line with our previous work showing the presence of tabloid newspapers in the home during childhood was linked to poor cognitive attainment at age 16 (Sullivan and Brown 2013) .
Finally, our previous work showed that reading for pleasure was linked to cognitive progress up to age 16, especially in vocabulary scores; and this paper suggests that reading for pleasure both in childhood and adulthood have a continued link to progress in vocabulary post-16. On an optimistic note, learning certainly doesn't stop at 16, and average scores increased substantially from 16 to 42. In addition, while childhood scores were powerful predictors of vocabulary at 42, post-16 educational and occupational attainment and leisure reading at 42 were all relevant, showing that learning continues to be influenced by adult activities. 
